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Abstract of JP1 100351 3 

PROBLEM TO BE SOLVED: To improve electromagnetic conversion characteristics and to obtain a good traveling property by 
specifying the average height and number of the fine projections formed on the surface to be formed with ferromagnetic metallic 
thin films on a nonmagnetic base consisting of an arom. polyamide film. SOLUTION: The arom. polyamide film is stretched to a 
thickness of 2.0 to 6.0 &mu m to form the nonmagnetic base, by which the base is provided with required strength and is made to 
be able to deal with longer-time recording. The fine projections of a height 5 to 5 nm are formed in a range of 10<2> to 10<4> ten 
thousand pieces/mm<2> on the main surface to be deposited with the ferromagnetic metallic thin films. The number of the 
respective fine projections in the upper 25% of the load curve determined from the fine projection side is specified to a range of 
10<2> to 5» 10<2> ten thousand pieces/mm<2> . The sectional areas of the respective fine projections are controlled by addition 
of insoluble particulates into the film or disposition of a high-polymer film contg. the fine particles, etc., in such a manner that the 
ratio of the total sum of these areas attains a range of 0.1 to 0.5% in contrast to the area of metallic thin film. As a result, the 
spacing loss is decreased, the electromagnetic conversion characteristics are improved and the friction characteristic of a tape in 
traveling is improved. 
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[0 0 7 6] Kil5nm 
»3S 1 0 2 *^t^**1tl}K*jfrfliUT«ji?€ 
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[0 0 7 7] ftfc 0 3 fc^Lft 

oa^itsii^^crt^ 1 o- 3 p aesoms^ 
■t\ c ©^ttsat ft©^ffifc c 0 £±f* fc-r 

frJtfitf 5 0 m/#T\ &«tt&Ji*|«0JP;* tffi 0 . 

10 1 8 iimt&z&5\c, m^-mmmmLzft 

WLtCo 

[0 0 7 8] #fc, ^fcH4fc^bfeJ:5ftV^hD 
yx^y*U>^at**©rtaJffl 0- P aSSte 
4SST?Sl?«ELfeft, Ar^iAU 0. 8P 
aggfcLfc ^LT, CCY^FPVX^^^'Jy 

yrY^U -4 0°CIc^9L/c^iP*^y±^5m 

20 [0079] ^fc, ^itt^it mmmmmmm 

8 mmfMicgsIf l/fea^90S»S»%*-by F#{*fclK*fi 
[00 8 0] d ©MBit«ft««t{I£S! 1 t^f t 
[0 0 8 1] 

[Hi] 



(8) mVl 1-35 13 

13 14 







mtm matk 


(Kg/ mf) 








(7JfS/W) 






mMffli 


..lb 




20 


1X10* 


1000 


1300 




^ L 




10 


1 X10* 


1000 


1300 




£sb 




30 


1X10 3 


1000 


1300 


*rtfr($l4 






40 


5x10 ! 


1000 


1300 




ftfb 




25 


1x10* 


1000 


1300 




0 05 


1 X 10"" 


20 


1 X10 3 


1000 


1300 




0.06 


1 x 10 3 


20 


1X10 3 


1000 


1300 




0.06 


1x10 s 


20 


1x10 3 


1000 


1300 




0.06 


5X10 2 


20 


IxlO 9 


1000 


1300 




0.06 


5x10 5 


20 


1x10 J 


1000 


1300 


^gBFll 1 1 


0.03 


1 x10 5 


20 


1X10 3 


1000 


1300 


4:#e45iI1? 


0.16 


1 X10 3 


20 


1x10 3 


JOOO 


1300 








20 






1600 


^*iSffll14 


ftb 




50 


1X10 Z 


1000 


1300 


£b»#!l1 


Hb 




5 


1x10* 


1000 


1300 




lib 




60 


1X10 2 


1000 


1300 




0.06 


1X10 4 




J#b 


1000 


1300 




0.2 


5X10" 


20 


1 x 10 3 


1000 


1300 




0.06 


1X10" 


20 


1x10 3 


1800 


900 




0.06 


1x10< 


20 


1x10 3 


900 


1BW 


it*Wi7 


0.06 


1x10 4 


20 


1x10 3 


1200 


1200 



[0 0 8 2] * * [f|2] 











mm.® 

X7-b-h 




100HX 




2x10" 3 


5X10" 3 


ML 


85 


3X10" 3 


mmmi 


1 x 1 0 3 


6X10-" 


JSb 


85 


3X10" 3 


JUMP 


2X10" 3 


5X10 3 


Mb 


85 


3X10" 3 


mm* 


3X1 0' 3 


5X10" 3 


ML 


85 


4X10" 1 


nms 


1x10" 3 


5X10" 3 


&b 


85 


3x10' 5 


mm 


2x10- 3 


2x10" 3 


ftL 


85 


3x10" 3 


mm 


2x10" 3 


3X10" 3 


»b 


85 


3x10" 3 


mmms 


4X10" 3 


4x10" a 


mi 


85 


6X10" 3 


asw 


2X10" 3 


5x10"* 


ssb 


85 


3x10" 3 


HSfifUJIO 


2X10" 3 


ex 10^ 


»b 


85 


3x10" a 


mmmu 


2X1Q" 3 


3x10"* 


*b 


85 


3x10 3 


mmmn 


5X10- 3 


6X10^ 


ttb 


85 


5x10" 3 


mm 


1X10" 3 


1X10" 3 


&b 


90 


1X10" 3 


*»J14 


5X10" 3 


7x10 3 




85 


6x10" 3 




1x10" 3 


1X10' 2 


^ 


85 


2X10 3 


tm®2 


5X10" 3 


1x10" 2 


^b 


85 


6X10* 


mm 


2X10" 3 


2X10" Z 




85 


5X10" 3 




8x10" 8 


5x1Q" ? 


Hb 


85 


1 x10 a 


tmm 


5x10" a 


6x10" 3 


ftb 


70 


5X10" 3 


tmms 


2X10" 3 


2x10^ 


Sib 


90 


1x10" z 




2X10" 3 


2X10" 2 


*b 


75 


1X10" 3 



[0 0 8 3] (HffiM2~4, 14,tfc*5Ml~2)^ 

jfiM2~4, i4, mmmmm 
itm<u s i o 2 

[0 0 8 4] ^tL^tKDWM^m 1 fc, ^#[4^ 



2t#€r^to 

[0085] mm 5 ) nwi 5 a, 

[0 0 8 6] <IB> rI^7^;H (8 Omo 1 96) -5 



(9) 

15 

N a-^;l/*^y7*;I/B (2 Omo 1 96) -x^l/7 
7 U 3 -;l/#fi£# iJx^V 6 5 0 0) 5 fi 

Mi^ &tf7 u **s/x^ uy j 
mi ooaagPo 

[0 0 8 7] #£ftfc#-fey hr-7©«I£3U 
fcs *©#ft£^2fc0W:T^r o 

[0 0 8 8] (Jt«$lj3) $7KLfcn-^;l/k°PU F 
7fc0. 9mo lifcfcfflirf3 2--7P;l^p-7xx 
1/7775 7^0. lmo lJtfcfflyrrS4, 4' —7 10 
7 5 7 77 x x;l/X;l/jfc 7 £ £Sd$7§^2#T^9 0, 
£©ff"\0. 7mo lttfcfiSt«fU7*;l«i'P7 
-fF*»LT, »2l«BB»fl/fe. *©&, 
Lfc*Sffc*;I/S/^^*ftto N itffLfco 77 
^^/j^^T^ft^ g'jfcn-777l/k°nij F7 
*"PiMRLT35^fcO. 0 6/im©SiO 2 fc/KUV- 
Mtfc 9 0 . 0 1 w t %8s&nU mmt° U 7 5 F888* 

[ 0 0 8 9 ] C ©?f fltf U 7 5 F?M£Mffjt Lfc 
A*K7A±^3 0°CT'±S-t^iU 12 0°C©#B 20 

i o mm u mmx v r 5 F7 a jvl t l 

tco £©7^;l/A£F7AfrBfiJftU 3 0 *£©#<■# 
te3MW5fc«3 0#IHR8i*Latf5, *£#flfcl. l 
IHfcgff L 7c 0 5 6 £ C © 7 ;!/ A £7 77-fc «A t 
T3 2 OICTfftSfffifc 1 . 3{gfc@ffLT, J?*»4 
/im©^fl38ft**#fe. 

[0 0 9 0] ^LT, £©»[43dff*t, WJi £ 
5II1MIIE ^71* 

ffiU #-fev Fr-7^#7co 30 

[0091] m Btircij^y hT-f<D<mmm 1 

fc7 ^©#tt^2t#€T/Kto 
[0 0 9 2] (H6fiM6~l 0) ^MM6~1 S 

awasfcittsw 3 1 < u mm 1 1 ^nt, 

ft33f {*©!«, 1 5 n mgg© S i 0 2 
»£^$b7cfc©T«&3o 

[0093] ^mmwmm. 1 ^ ^©#tt^ 
2 fetters, 

[0 0 9 4] (««1 1~1 2) HZflMl 1-1 2 40 
S^fiMlISM 6 ^ < U 7?»f^ U75 F 
W^\zWS&$%> S i 0 2 ©ffcg&O. 0 3/inu 0. 
1 5 |tmfcLfefeOT?ftS. 

[0095] ztizmmmm 1 1, ^©#ft&ii 

[0 0 9 6] (itKM 4 ) j±«M 4 

M 6 1 m < u mm# u 7 5 FM«^«p-r§ s 

i0 2 ©ftgfcO. 2/im£Lfcfc©T'&3 0 
[0 0 9 7] 4#5ttfc;*rtzv hr-7©»[4fl^ l 
fc, ^©#tt^2fcff^T^-rc 50 
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[0098] mm 1 3 ) mm 13 a, mmm 

7» 1 . 3fg s iS^TlRjfc 1 . 6$fc@ffS#;fet>©? 

[0 0 9 9] #5n^*-fey hr-7©t)ttll^ 1 
fc s ^©#tt^2fc{^T^to 

[0 10 0] 0£8ffl5~7) J*tm5~7fct «*H 
Ji£llffiM6^U<U ^SS#'J75 F7^A© 
S?7J iRl&tf fi£ ft©8£# n«3! Lfc t © 

[0101] ztizmmmm 1 fcx ^©#tt£H 
2tc#^T^-r 0 

[0102] (ffFffi) ^ 1 Rtf^ 2 ©Jg&fr & , i^ia 
SSIfttt, Wil-l 4©±5tex 
^^nSffit 5-5 0 nm©Wl^fH^ l o 2 - 1 0 
4 75i@/mm 2 ^?n«c:tfc<fc5, r-7#tt, ^ 

fc d #iMt>«^#tt^ t fe t t © t f s c t ^ 
t?*s. cnte^fL, it«M2©<t9tffiiii^e©«? 

5 0 n m * it^lj 3 © <fc o fc«fflg@B«< 
^?n&v^#&tett, T-7#tt©^t:^Suoii 

[0 1 0 3] Sfcs Sl^^2©ig*^&, MBS 

jifttts *iM6~i 3©<fc^fc s mmmmtm 

ftfij^ 0 . 0 3-0. 15/1 m©^RgffiK?«««to? 
tl, S3Ktt^JIHKftJi©^ffifc 1 0 3 - 1 0 5 ffl/mm 

2 ©<t 9 t»Dfifia«^g^ii?nsi^> it 

ttW 4 ©± 5 tSBto-r^tt^Ottfifl* 0 . 1 5 (I mJLX± 
X'Znmff, 1 0 3 I/mm JKT©*&fctt. r- 
7#tt©^{L «##tt©^ffc^ifiou fctf!pk>feo 
[0 10 4] JBfcs ^1S^2©M*^5, IIS 

mumts mmm 1 - 1 4 ©.t 5 *«tt$^f*©^ 

#^©^77^ 1 0 0 0 k g/mm 2 fc fgTJft 
©■^77*^1 3 0 0 kg/mm 2 JfiUifcfSCtfcJ; 

tSo cnfc^U i±«M6©i5MNKtt3tim©^ 
ttfomy?*® 1 0 0 0 k g7mm 2 
«##ft©*ffc^Bfi^, j±«M5. 7©cfc5t«|4 
^#^©$1/3^1©^ 77W 1 3 0 0 k g/mm 2 

ofc 0 

[0105] ^t, i^iHM* mm 1 5-2 is 
t?tt«0i8~i 3) mmmmu *<DT-7m&. 

[0 1 0 6] ®IB^gflij^P,*i67ct 
#fiiS©±gP2 5%fc$3^§«ffl^2©ffi^t, t^fft 

«©±g|32 5 %fcfctj-SWffl^©lrffli«©ilifP©iJ^ 

mmM$.<D±M 2 5 %fcfcw-siR»g§E 1 mtz *> 

©Ifffitfco^TfeiMtTco 
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[0107] zn^mmmmmmmmmm * [0112] • mmm<p has a 5 %\c&^^ , ffl 

co 1 0 8] -mmm. mtomtmmc, d i g 1 1 a 1 instrum 

1~14 RtfJt«0l 1 ~ 7 D i e n t s W&mmtifflffi ( A F M) : NanoS 

gital Instrument sWBfDEmfim c o p e I I (ffi n ° n £) £ffl^T, %ffl3ffimWfc 

»St ( A F M) :NanoScopeII (ig P a n£) * tt&JI*llS£*** ^IMX 5/imx5^m, ^yXU 

if vr, mamwmmmmnm^^ ym 4 0 0 *v y y , x^ y v- y 4 . 3 4 h z 03 

X5 /xmx 5 (tm, ^XU^iH 0 0^>h, X £ftTT?$iJ£Lfc 0 

**>U*-M. 3 4Hz©^ffTT«TO\^ C0 113] - r-Tffitt 

i offloiS^n^ftSKu i offlowi^ffi io ^Kii«ft©iffti¥ffi(i, v^Hfos^tfaioA i t 

UT^ftfc^gft^Lfto F^XS DX-S 3 0 0 C Gg n n n &) fcgjQgLfcfc® 

[0109] • mmm m^rn-otc mumnmrn 10.04 m /a s 

«i i~i4 Rxftam 1 ~ 7 * mmic , mm statis* 0 . 3 5 p m r^f ? fe. 

^eoflts^ mn^mm cs em) se^-oss [0 1 1 4] r-xwi^T-xm affim^nt 

E-SEM TS-9 0 0J (»&) £fflt^T, JdM IggMfttOfiT^a^Tx^-U- F t LXmZo Z 

BZ 0 k Vs fg*3 7J^±tT*7^hL, 1 mm 2 CTf, tMIl 5-2 1 ittfcM 8 ~ 1 3©«^fHII 

mc*)(DmmzmwLtc 0 mmcD^r^y-u~y(Dmmn^rco xd^i 

[0110] • %Mm<D±m2 5 xicfeH-agewfl 5-i^h©fttti o-^TfclfgfcUfe, 

tt 20 [0 1 1 5] 

Digital Instruments ffiglfDM^TM #V Ft°y (S US, 0. 1 S) fcftLT, 10 0@H 

mwm (afm) :NanoScopei i (Man 9 MLxm^mmwMmm^rco mmtn 
*) *m^t, «tt^#©?s«tt^jsi^x^t (2 5°c, 40%) t\ ftsi o g, mm 5 

> +K-f X 5 /i m x 5 /x m s V yX'J y m 4 0 0 > mm/ s e c O^ffT^JBS tft 0 1 0 0 AXfKDjfJS 

k X^ > F 4. 3 4 H z ©^ftTT«Lfc 0 «*s 3 . 0&CF*mtLTt o 

C0111] • t^Tftiag>±SB2 5 KfcfeH-agjSflWf [0116] llfEIIft « 15-21 &mt« 

Sftg>%ftl 0J 8 - 1 3 ) tt, (HSI#i 1-14 

»«Mlfc, Digital Instrum 1 ~7 ) fc^&frfeT'fEBLfco 

e n t s &S^MiTOH» (A F M) : N a n o S [0 1 1 7 ] C ©il^fBM* (Hi 1 5 - 2 1 Rtf 

cope 1 1 (.m® mm.m<omi 30 jt«wi8~i 3) ©^11^3^1- tttt^ow 

te&S?Wg£X** y-9-^X 5 n m x 5 \i m, +ryX'J tt£g 4 fc^To 

y^S4 0 0t°^y X+^>b-h 4. 34Hz© [0 118] 

£ftTX«L£„ _____ * [^3] 





Mflgjg 






(nm) 




rate*****]* 
«) 


SSSUB 
(nm 2 ) 




500 


15 


100 


0.12 


1.20X10 3 




800 


30 


200 


0.10 


0.50X10 3 


9»kMl7 


900 


30 


240 


0,12 


0.50x10 s 


ftifcttlB 


1500 


40 


350 


0.30 


0.90x10 s 


§1*0.119 


3000 


50 


500 


0.50 


1.00X10 3 


*M20 


800 


40 


330 


0.35 


1.QQX10 3 


«ik«2i 


2000 


8 


100 


0.05 


0.50X10 3 




550 


20 


90 


0.19 


2.10X10 3 


tfc$0lJ9 


600 


30 


4D0 


1.90 


5.10x10 s 


ifcttfflio 


700 


20 


190 


0.40 


1.90x10' 


n 




30 


250 


0.50 


2.00 x10 s 




60 


600 


0.90 


1.50X1C 3 




3 


80 


0.10 


0.50X10 3 
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1/U 


100; u 




10Qj"U 




0.25 


0.26 


2X10" 3 


5X10" 3 




0.22 


0.23 


2x10" 2 


4X10- 3 




0.20 


0.21 


1x10" 3 


2X10 3 




0.23 


0.26 


2x10"' 


5X10" 




0.28 


0.30 


3X10 3 


6X10" 3 




0.24 


0.26 


2X10-' 


6x10 3 


£»J21 


0.25 


0,28 


2X10" 3 


6X10' 3 


mm 


0.25 


0.35 


2X10" 3 


2X10"' 


tarns 


0.30 


0.34 


8X10" 3 


4X10" 2 




0.40 


0.42 


6x10" ? 


8x10"' 


-tfcfxMU, 


0.32 


0.34 


4x1 0" a 


2x10 3 




0.32 


0.33 


8X10" 2 


ix 10"' 


JtttMIS 


0.40 


0.42 


SX10" 3 


6x10" 2 



[0 119] 



(11) 



* [^4] 



[0120] (MB) g 3 Rm 4 ©fSHfr P>, %m 

5-5 0 nm, ^6iMK^ 1 x 1 O 2 ~ 1 x l o 4 7J 
fi/mm 2 ©Kfflftfcfc D , £o£fffffl8©_ha$ 2 5 % 

fcfcttsflHBBsgcfflStf i o 2 ~5x i o 2 nm/m 
t©$»\ wmmwcML?, o. i~o. 5% 

©»J£ fc 2 tlTfc »> , £6 fc JHm«©i:^ 2 5 %fc*5 
W-««E©§g HBMjfc 9 ©IfffiSt^ 1 . 5 x 1 0 3 n m 

[0 1 2 1] HffiM2 Ott, »ft5^f**fc?$ 

x\ mmmmmmm^mmmmnx^ c 

[0 12 2] CtlfcftLT, M5M8&, m#ffiM<=D± 
gP2 5 %fc£tf£«ffl^ig©«^ 1 o 2 ~5 X 1 o 2 
7?ffl/mm 2 JKTC*9, Sfc, &ffilfi«®±»2 5% 

fcfew-sffiid^e i fflsfc d owfffi^ 1 . 5 x 1 0 3 

nm 2 *m%X^Z<D~C, Wm^(DW\m^ti^X 

t^ft»fca»ajiffi»^tt«W5 c fc a^c fc 

[0 1 2 3] Jt«M9(i, IOTllI©±gfl2 5% 

fc fc-tf£#«B^©irffit©iim ««©ffi«fc 

±M 2 5 % fcfe 1 mtc *} <Dfflm& 1 . 

5X10 3 nm 2 *j8*TV50T», tt$£M8fc|S)li 

[0 12 4] Ml OfttWfcKWl Hi, £# 

ffi,i©±gi5 2 5 %tfet«f« 1 m^tc <o <Dmmm 



#1. 5X10 3 nm 2 *nZX^%<DX\ tm®l8R 

nwmtmmmnxi^$>(D<D, mmw** 

20 Wofe. 

[0 1 2 5] JfcKffll 2 tt, «|4£j#$:i:©ffi 
»B8e©iSStf 5 0 nmm 1 x 1 o' 

7Jffl/mm 2 £ig£, Mfct^ffilt©i:gl$2 5%fcfcnj- 
§!«5E©{@§^5x 1 0 2 H/mm ! %M%., A 
#ftlS©±gP2 5 %fc*5tt£#M^g©»rffi*©§Ift 

f)\ mmmzmmzxmLmmmmm 
lto. 5%*ffl^si!i-&t?nrv^©^ 
nmmma < nwmmtf** < &f tr s fc fc t 
fc, »^©fTOW£SfrT«&D, aMsaatf** 

30 ^fcfefc^&j£fr» C fc^ta^C 

[0 1 2 6] £fe, JtRWl 3 «tt^tt±©m 
ag&EOWSff 5 n m*$M D , ^jgffli^ 1 x 1 0 
2 7Jffl/mm 2 lot^M©±0P 2 5 % 

fcfettSflWB^CMfR^ 1 0 2 ~7?ffl/mm 2 

[0 12 7] 

40 ^ffcb\ ^©?sitt^siisi^^*n«ffifc, mm 

$5-5 0 nm©Wl^ig^l 0 2 ~ 1 O 4 7Jffl/mm 
2 «!8*nfe5SrS«sKU75 F7^;P^&SS©T\ 
r-7°#tt, 3fc D ffi##tt^ fe fc SJf ft 

©fctSc fc^T-t, ^!fft*«^#ttfc^f[4fc^ 
Mlalx.Scfc^tSo 

[0 1 2 8] il©W3W*a, »[t^f* 

fc, 0. 0 3-0. 1 5 nmfD^m&Tmmu H 
«tt^M«l^ffM$ti§gffifc 1 0 3 -1 0 s ffl/m 
m 2 ©2§g£JMT « C fc fc i 5 , T-^FmnftRfe 
50 4>ft<U ^yFilgSD©PM, -rafe^yK©^ 
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[0 1 2 9] COMBSSBftfct, 
©jj?^2. 0-6. OpmfcU &ffift&S»Jii0Jf 
2^0. 0 1-0. Z/imtTSCtfccfcD, £ft©J? 

Ts fttmofflfttfl 0 2 ~5x l 0 2 m/mm 
1-0. 5%©igfflft£2ftT^if£Ui, I3il?l£ 10 
CO l 3 l] Sfc, cofl^eiHiWi, M^igfSfc 

U m-nWOK«^rifil©jg|tfestLfefc*fc, 3/ 
4 x s +m£S££iS£©»§gc7MIi^ 1 0 2 -5 
X 1 0 2 7Jffl/mm 2 ©feHft^&^^fcfc, 3/4 
x s + m^fflA 3K£tD«5E£ 3 / 4 x s + m<DM 

imiimmmmz^mbfcmmmmzNL 20 

T> 0. 1-0. 5%©»|£i:2nTV3«£fc:li, IB* 



WHPF 11-3513 

22 

CO 1 3 2] 

mmmmy^m ioook g /mm 2 « 

7a|nJWy^£l 3 0 0 k g/mrn fcfSCfcfc.fc 

o , jiff tt&tf «##tt§? b t aff a fe© ttz> c i 
C0 1 ] #ift^f*©gffi©aiB^cD«i*^w-r 

So 

C04] *^>«ai^^-r^v^ 
CITOM 

1 nmm. 4 7 mmm, 20 

•V^hpyx/^y^m 2 6 *~?yk 3 0 
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